with a recent radiation, an evolutionary process in response to adaptive change, new ecologic opportunities, or a combination of these factors.
To show more comprehensive phylogenetic patterns, we developed 16 canonical SNP (canSNP) assays as described (online Technical Appendix) and used them to screen 179 F. tularensis subsp. tularensis A.I strains selected from the collections of the Centers for Disease Control and Prevention (Fort Collins, CO, USA). We selected strains that were representative of all states where A.I infections occur and of all PFGE classification types (Table 1) . One limitation of our study is that we did not analyze an equal number of strains from all regions of the country. However, our sample reflects the distribution (Table 2 ) from the whole-genome phylogeny ( Figure 1 ) and 4 previously described SNP signatures (6) (7) (8) . Using these assays, we assigned the 179 strains to 15 F. tularensis subsp. tularensis A.I subpopulations, including 8 intervening nodes (Figure 2 , panel A).
We found 6 subpopulations in the A.I.12 subgroup, 4 in A.I.8, and 4 in A.I.3 (Table 1) . To identify broad phylogeographic patterns, we created maps indicating specific states where strains from the 15 subpopulations were isolated ( Figure 2, panel B) . Within these maps, we created boundaries corresponding to 3 regions within the United States: western, central, and eastern. Each subgroup exhibited complex yet distinct phylogeographic patterns (Figure 2, panel B) . Group A.I.12 strains, assigned to 6 subpopulations ( Figure 2, panel A) , were isolated throughout the United States: all 6 subpopulations were found in the central region, 3 in the western region, and 5 in the eastern region (Figure 2, panel B, top) . Group A.I.8 strains, assigned to 4 subpopulations, were found in the central (3 subpopulations) and western (including Alaska and British Columbia; 3 subpopulations) regions, but only 1 strain was isolated in the eastern region ( Figure 2, panel B, middle) . For group A.I.3 strains, assigned to 4 subpopulations, distribution differed dramatically from the other subgroups; most strains and all 4 subpopulations occurred in the eastern region and just 1 subpopulation in the central region but none in the western region (Figure 2, panel B, bottom) .
Conclusions
The occurrence of the A.I.3 subgroup in the eastern United States could be a recent or ancient event. The subgroup may have been introduced more recently from the central region to a naive niche in the eastern region through importation of rabbits (Sylvilagus floridanus) as recently as the 1920s (3); before 1937, tularemia was nearly nonexistent in the eastern region (15) . If the introduction is recent, the current lack of A.I.3 strains in the central United States could be the result of a selective sweep that nearly eliminated this subgroup from its geographic origin. However, most strains and genetic diversity (i.e., subpopulations) within the A.I.3 subgroup are found in the eastern United States, which may reflect a more ancient history in this region involving early introduction and establishment of this subgroup east of the Appalachian Mountains, with only recent spread to the central region.
If we assume that the greatest genetic diversity in a phylogenetic context implies ancient origins, our findings suggest that the central United States is the likely geographic origin of a common ancestor to F. tularensis subsp. tularensis subgroups A.I.12 and A.I.8 and, perhaps, the A.I group as a whole. The large geographic range of the A.I.12 subgroup and the phylogenetic pattern of a long branch leading to a polytomy with genetic homogeneity point to a possible adaptive advantage for this subgroup. 
